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• 250 km of dikes
• Extensive commercial, 
residential, industrial, & 
agricultural development
• 300,000+ people
• Potentially $9 Billion to 
Upgrade for SLR by 2100
Sea Dikes in Lower Mainland



























Recommended Curve for Sea
Level Rise Policy in BC 
What Should We Do?
Sea Level Rise Implications to Sea Dikes
• Deeper Water Offshore
- More wave energy  Higher Waves
- Adds to storm surge
• Increased Depth of Water at Dike
- More Run-Up & Overtopping
- Larger Hydraulic Forces
• Key Design Features
- Allowable Overtopping
- Dike Geometry











Example Sea Dike Crest Elevations –
Existing Design Levels vs. Recommended Design Levels 







(SLR to Year 2100)
Higher High Water Large Tide (HHWLT) metres 
CGD (Canadian Geodetic Datum) 2.0 2.0
Sea level rise plus subsidence to year 2100 (m) 1.2
Storm Surge AEP 1:200 1:500
Storm surge height (m) 1.25 1.3
Local wind set up (m) 0.3 0.4
Highest observed tide (prior to 1970)
1:200 water level
Designated Flood Level (m CGD) 3.55 4.9
Wave run up (2% of waves larger than value) 1.5 2.7
Run up elevation for “green water” (m CGD) 5.1 7.6
Crest elevation for overtopping rate of 10 L/m/s 4.6 6.8
Crest elevation for overtopping rate of 1 L/m/s 5.1 7.8
Freeboard 0.60 0.60
Design Crest Elevation (m CGD) 4.6 to 5.7 6.8 to 8.4
Structural Protection
Sea Dike – West Richmond Example
Year 2100
1:3 Grass Slope1:3 Rock Armour Slope
Existing top of dike
3.55 m
~ 3 - 5 m Includes SLR, wind set-up, storm surge, and wave run-up.
1m Sea Level Rise 1m Rise in Dike Crest 
SLR Planning Area Concept
2011 Coastal Floodplain Mapping –
Guidelines & Specifications
Framework & Methodology:
• Acquisition of detailed 
Floodplain 
Topography (LIDAR)
• Coastal Engineering 
Analysis
Terra Nova
2011 Coastal Floodplain Mapping –
Guidelines & Specifications
• Preparation of Floodplain Maps 




Scale 1:10,000 minimum (1:5,000 preferred)
Contour interval 0.5 m minimum (0.3 m preferred)
DEM point 
spacing
10 m minimum (1.5 m preferred)
Alternatively, use a breakline to enhance terrain features 
in TIN.
Accuracy
Sufficient to define the floodplain boundary and 
consistent with the standard accuracy implied by 0.5 m 
contours
Horizontal 
Datum North American Datum 1983 (NAD83)
Vertical Datum Canadian Geodetic Vertical Datum 1928, mean sea level (CGVD28)
Supplementary GPS surveys of road centrelines if DEM does not adequately define
Table 3-1: Standards for New Topographic Mapping
Sample Coastal Floodplain Map (Campbell River, BC)
Coastal Floodplain Mapping –
Guidelines & Specifications








Typhoon Wave in Japan
Scope & Methodology
• Develop Cost Estimate
• Establish Dike Geometry 
(250km of shoreline & dikes)
• Local Govt. Input
• Fraser River Profile
Cost of Adaptation: Sea Dikes & Alternative Strategies
Estimated Costs
